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^SE/M^I ^ ^ ^^^^ {METHOD AND APPARATUS FOR DRIVING LIQUID CRYSTAL 
DISPLAY} 

51 l£ #5fl£j ^^i^l^lf- V+*Nlfe 51^. 

51 2tt 51 14 51*1^ TflolB^^' ^^tt ^^S] 41151. 
51 3^: 51 14 51*1 € 0 -^H^ ^7}5l5.£. 

£ 4fe 51 HI 51 <^i|4 41)51, 
51 5tt 51 HI 51*m 4^tt 

£ 6^ 51 5^1 °-^il4 ^V^tt #314 4# OCB 5151 4 

«g ^-Efll- q-El-vfl^- 51^. 

51 7^ 51 64 OCB 3-g. <*j^>i4 ^7>£l^ #314 cfl^ M-eHflfe 

51 8^r £ ^^1 44 4€- M-^fe 51^. 

£ 9aTr 51 84 51*1 £ ^^NM ^7>5lS51. 

£ 9b^ 51 9a4 51*1^ ^-5l^^ . *1*h£3-f- M-EHfe 51 

<3- 
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51 10°fl H^l^l ^H^^ 'SHI*! 5L^. 

£ 14^ ^14 °H 4^ ^^SAHV^l^ Y^^-i: M-^Hfe ^ 

51 15^ £ 1^2] ^5 ^} oflofl Of^ ^S^l^l^l ^-f^# VfEHm 

^51. 

< 51^ ^iL Jf^oj] cfltb Jf-3L2) ^ > 
2, 32 : 4, 34 : TlMB S^H^ 

6, 36 : iHMeI 8, 38 ' : eH"<J ^H^f 

10 : ^7]^ 12 : *K 3 -7l?> 



• 
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14, 22 : 16, 20 : JS/tf^f- 

18 : <^ 

<25> M. ^SAl^lofl ^ ,^o.a, ^1 -€^1 n^A] *H# o 0-(Vtr)iLtl ^ 

<26> 3|3£Al#*l (Liquid Crystal Display)^ ^^--ii-M 4^ ofl^^f-^ ^Hf--^ 

<*}ElJ± lSeji(Active Matrix) ^<$£ KM^H 3^4. 

± ^^JE.Al^H>H ^^|dt^>S.fe ^3, ^B^l^l (Thin Film 

Transistor; °l^ r "TFT'S}- f-)7f o]-g-s)ji ojcf. ojtt)^- on ;g ^ a] ^ «.ef^-^<fl a] 
*H dt^7 r 7>^3H 5H]A^ (Personal Computer )4 ^HfEl(Note Book 

Computer)^ ^}7) f5] A>^>^7l7l, ^tfl^^iq- Jl#71 ^ #ifl7l7]*} 

<27> £ 1# onxj S A]^-Kl^ nflm^ ^HflS. afl^sl^^l 

^i^^^(2)3r, ^^^1^(2)51 7flol^5l-^(GL0'vH^l GLn)-§r ?^7) ^ 7\}o]^_ 5. 
eHtH(4)sK ^^§^^(2)^ cllclE^^l-(DLl DLm)# ^tr cflol^ -LB} 
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(8)1- ^wR>4. 

<2 8 > ^^311^(2)^: iH^^ ^Hfls. wfltsl^^l ^^€1-4, n+l7fl^1 Tfl o 1 W?l !"(GL0 

. ifl*l GLn)^ m7fl5] cflolE^^l#(DLl ifl*] DLm)^ J^V^l 4^ *§^€ TFT1- 
7 h] *1 nf. 

< 29 > Ej-olnj ^o]«-( 8 )^ 7H6|Sefol#(GL0 GLnH TflolH^W cflo]e] 

(Dclk)4 7l)olH iE}E ^(GSP)* ojolE-1 £.eH«1(6)$* Tfloj^ J5.aM»1 

(4)3] Efo]ui-g- ^o^p}.. O^H, JEj=#^(Dclk)-^ cj]o]Bl 2S.5j-ol«K6W ^S)^ ( 
TflolH i&l-H €^(GSP)-b 7)HB HeHtHUH ^-g-^ltK 

<30> TfloJ^ c^o]wj( 4 )^ Ej-^'g *f| 0^(8)3,^ <%^5\^ 7flo]E ^bJ.e €^(GSP) 

^ofl eflte *l7l7l 3R> eflt f-o.JL »H 

B H.eH^(4)bj|i=. H 2A Q*} l^r^^7l(lH)f- 7>*lfe SB^^ (GSC)7> 

(GSP)7> ^sq^ 71H B3^B#^(GSCH -l-^H 3£B Tflol 
B^^I1:(GL1 ifl^l GLn)°1] f^Os 1^7}^(m)^ 7Mfe ^€^(SP)« 
^#^4. o] ^gjg ^(SPH -§-^*H TFT7]- ^"^r^H H]^^ 7} ^iflS] 

#4€4. 
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<3i> $)o)b\ HSl-o] t^(6) oil ^ 4°^ *H(R), ^(G) ^ 3H(B)3 

#3(DclkH ^7]^H ^ A Jj(R), ^H(G) ^ ^^(B)^ i^xl^ u]rqo, ^)o}t\^ 4^ 

c-llolEiel-^lrCDLl DLmH -^slfe ^H^ Vd)^ 4^*> 

<32> £31 ^-S^, ^3La1#*13 ^sM^r TlMB^CGL)^ clloiEi^(DL)3l 
JE^o)l TFT4, ^ 7flolH^(Gn-l)<Hl <24£ (Cst)^, 

TFT4 iSElxl 7fl3llAlEKCst) ^ WCS^W ^-f-^CVcomH «J|3 

iS(Clc)3. ^^14. 

<33> TFT^r 7)}°}^*l(GLl vfl^l GLn)SL£.^B\2) 7]}o]^}o) ^(VghH 3-#*H HM 
EleKKDLl ifl*l DLm)^5.^-El^ ^l^B^9j-(Vd)* °V^I(ClcH -§-^4. ^€ 
(Clc)^ 4°H1 ^f-i tfl^Rr ^#^d^(Vcom)4 TFT^l St 

^ ^4 7fl2lWBKCic):5L ^-A^SLS. t 1 °14. =1^^-, 

g 7fl2))A)4(Clc)°fl CllolE^«a-(Vd)i- ^H^^CVdH nfl^l, ^ 

7flolHS.-°-^ < a-(Vgl)^l 0 J7>S1^ ft*\X\?]7] W iSB^l 7fl2HAlEKCst)7> C] 

^€4. ^SBl^l 711 *W Bi(Cst)^ THol^El-Ol^ A>pH ^€4. 

o]sj^. <^ig£ TFT-i- -f-sfl nflolEl^^CVd)^ 44 -ff^l-i: 4^ 

°-^cH Hfl^tfW tfHol ^-jp^o. ^-fhOJLMl 741^1- -7-^o1-7ll 
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<34> 7flolHB]-<yi-(GLl GLn)^l^ 7||olJ= ^ol^^-CVgh)^ ?\)o}^ 3.4, ^ <£(Vgl )°1 . 

^■^4. 7flolHe}-<y-&(GLl GLnH ^ 7l #f-"<?K 1H) ?1HH <5H 

£°*KVgh)# *-H*] 7l?HHfe 7))o]H iL-f^Wgl)^- ^]7]:t!-4. s^, 5) 

Tflol^^oi^L)^ 7l]sflAiEKCst)l- #n tMB^CGl) 

ofl^ S-f^CVgl)^; °j7>*>cf. ojnfl, tIHje *\o] ^(Vgh) ^ ^ 7 j^ 

^(SP)L- TFT2] ^-^lfM TFT7f 7l^°> ^iHfe c-flojEi e. 

6^(6)5.^ ^H^* ^^^>7fl ^4. 7iHB5f°Jl:(GL GLn) 

7\\o]B «H ^^(Vgh)^ TflolH S-f ^SHVgOiLS w>^]^^ TFT^r €-3- 
5. wl-flTfl n aj';g<i<g ^°g-(V LC )^ TFT(T)5] i^sH 7fl3j]AlEKCst) 

*1] <^fl i£) 51^3.-?- (feed-through) ^ V p^ Q<&^\7\ tlt^. °1 

<35> q 

<36> ^H, ojj^ofl o] 7 >S]fe ^S^U, Cgs^r 7llolH^l^(G)Sf ^ 

7fl^^l^°H, Vgh^ TilolHsH^oh Vgl£- TflolHS^-^^ 44^4. 
<37> oH^o^ HBfl°JPr4 iH^S ^f^cfl, Sefl^H^ ^1 

-^^^<y-( A ^) n]-^ ^^^] ^al, ^I^Hfe 2)JE^ 

^^^(A^) nja oji^^oil 3°*H: ^°J4. ^^-f^C^H Sit!: % 
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<38> 44^- ^^1444 ^ofl oi-g-s]^ 4^-°-^: ^^o.^., E4^4^ 44 
4 (Twisted Nematic : °}f>\, "TN"44 ^*L7\ ^S. 4-§-44. o) TN 44^ 
£ E^jiS^ 4°1 90°3. 44#4 ^7H 44 ^^wfll 441" 4^4 4^ ^447] 
711 44. ^44, TN 5HL4 Alo^ol ^o.^, oji^ | 44-514 3 -U] cp-- §- 

*H4^ 7MJL &4.. 

<39> ole^ TN £H 44^4 4^ iL444 4*fl IPS(in-plane switch) J2JE., 

0CB(0ptically Compensated Bend) J£.H<=»fl <*l^7} %<£4 4*34^. $14. °1 ^4 

4 0CB £H^r TN £.2=4 44 4^a]_o^ i£ 4o>44 HH r # -g-^c^. 7^]^] ^ 

< 40 > £ 5 ^ E 61 ^-^r^, 0CB 4-§-tr ^^afl^-gr £-444 ^ li4^ 

444(Color filter array) ^ 4^44 £43°-^ 4-^44(10)4, £444 

TFT 44°1 ^ 444°] ^44 4^714(12)4, 4^44(10)4 4«-44(i 2 )£ 
£-444 ^444°fl 44 ^44 7^ 7 }-44 n ^4 ^44 ^4 6fl^ (18)3! ). ) 

4/4^44(10, 12) 4^S Hfl44 474^ ^^1-(14, 22)4, 4^44(10)4 4 

£##(14) 4°H ^44 4^f ^ff-(16)4, 4-^44(12)4 •*>■¥- 444(22) 4 
o]oil 4*144 oj A ].5|- ^ o^Kg. 4444 444* iL44"fe iL4€-§-(20)JL3. ^ 

444. 

<4i> 4^44(10)4 ^71^(12)4 4^41-^ H oH^^ wfl^^s1€4. ^ 

44(10)4 4^44(12) 4°H 6n^ 6. tifl ^^ Hfl ^ 4444=4 44 

44(Vtr) ol^H14 2:4 wfl444°J (splay) tftflf; 4444 44. ^r, 0 -34 

£4*^ 474-^ «fl^44 £444 4^ -6°^ lS4(tilt angle)i^ «fl^4 
4 ^4^4 #4] 7}44 ^1=40] 44i44 44^4 ^444 44^-44 
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°] 0°7> £4. olei^V ^#eflo] ^-Efl# 9»3£*>l-£.3 0 l3WVtr) 3 

5)^31 *RMr ^1^1 a] ^(Transit ion timeH4aI tb4. 

<42> Hflc Aj-Eflo] -5fl^^>l-^. -tf/^ S^^H ^H^H 3,71 ^el^m^l 

(pretilt angle) ft SI d©OH, 0tt iL^ 5 ~ 15°^£°J)7> sH f^ilS 

7}i£x\ tm^ol f^HH 90°7l- ^4. 

<43> 5. 7 £- 0CB -s"^^^ *}*H1 4s. ^-^^ 44^ 5H3°14. 

<44> 5L 7 # ^-S^, »HS #3)* 7}*1^ ^£:4«-8- ^7>^-ofl 44 - 

%°] ^^SLS. #£*Rr 44W. °H 44, #31 3 3 

<45> zie^, ^#31 °1 #« 7>a)^ ^^-i-^ 3H#<3-(Vtr) 1^*] 

3°.SL *MM?M, W-o^ #^7^0] 444^1 

°H 44, 0CB ££t ^fl-g-t!- ^S*]#*HHTr i#3M #3HH ^-5. ^-EflS *H 
<46> oj^Til 0CB 2.a i£7H ^o|^o|- (Vtr)in |. ^o. ^oj.^ <^ ^eflo] 

#3HH «HS ^Efl^. #33^4. 

<47> ziei4, ^1^*1 4-^43 #^oi 7Hfl^l^ 3* ^e]^ 

^ ^7} €4. 4*1 u fc ^Efl^ <^#<>1 ^oi^<y. (Vtr):ic1 . ^.o. 
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ofl^o] 7}^ ^<>14 #M>7l^ol j^oll l4B}M-7li £4. 

<48> 444, £ ^3 e]^7l^o> TfloiB b| *M t 1 

[<g-^4 ^ ^ 

<49> fi.^ ^§>7l £ ^ofl 4^ ^S^^TT #/*># 4°H1 ^ 

^tHH ^#2fl°l ^EfloflA^ «fli= >£eJ)S ^o]^ 
^Ml ^**Hr %tt&7]Dr& i^*Rr <^£4#*H1 9X°\*\, 4^ cflolE]^ 

e cflpjEi <^4#4 s]^7l^>o.S. 4¥<H*H <*M3 ^^71^ f-o> TflolH^H^^ 

TflolBS.^^^ S]^7]7i ^olB E^oj-O. ^>^O.S 7)lolH4 0 Jl- 

tt4 CflojEi 4°J#^1 ^4fe HH^^ ^W^l 4^ 44*8 *lH¥« ^l*Rr 
7ASr *V4. 
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<50> .g. ^ofl 4^ ^^o. ^-/^ ah 6)1 ^og^ 6B^^ yfl^ 

ol #SHM if-elH A o v ^°fl A i ^ ^Ml ^ 

s^Rr 3 -a- w, 

<51> Aj-71 t"lHBl<y^7m # ^BM^7> 7l 7\}°}^9lt°\} 7\] 

^ t4. 

<54> JSLff^tf^ oJj^Sj -§-^71^.4 *V 

4. 

<55> ^7} cflolEi ^^7)?_> TflolE^ojoU Tfl o] ^oj-^ 

^&4'££ 3# ^jis il>4. 

<56> # 7 ] Dl]olEi<y^7l?l ^9} 7HolE5].o]s.o)l 7)] o] B4°l #<£o] ^c^c p]Aj- ^ 
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S^xr HfMa^ ^ ^ W. 

<58> ^7} *H $H £ #^$] 4^ £ ^Ht"£: *H °fl 

<59> o)5f, £ 8 ^1 £ 17# %^4°1 € 4^*]^ tfl^M ^4 

< 60 > £ 8-i- afll aJa] afl^l 4^. on^ SA |^i^ «n^'-if-bl uflB 

^ ^EflS yfl<I£ ^4^(32)4, ^^(32)51 7Ho]E^l-(GL) J -8: -<?] <?V 

7l]olH E.4<>14(34)4, ^^^^(32)51 ^l^E^oll-CDL)^- ^47l 1^4 £ 

eWBK36)<4, TlH^'WGLH TiMB^^ B^j7l#(Trst) ?)HB 

^^^<a-(Vrst)o.S ^^a)71t11^ 4°l n o 1 *)H-^(38)» ?«1^:4.. 

E]^#(DL)^ S^HMl 44 TFT* ^4^4. TFTfe- Til °1H4^(GL) Slg.^] 

f^$4. oJ};§-§- Aj-oH ^al cfl^Kr ^^(Vcom)4 TFT^l 3j-£ 

Xf^Rr ?fl3flAlEi(Clc)S f7}2]AS ^A]^ ^ $>>4. HE)jL, <^1| 

Vfloll^ 7fl5flAlE-|(Clc)o11 tiHEiAjJ:-!. 4^- uflolEiA]^ 7 ^ ^4*1, 

^ ^^(VrstH iSel^l Tfl5HAlEi(Cst)7> c| ^£4. 711 

2flAlE|(Cstm °14# 7HolH4^4 4<>H ^£4. °1^*V TFT1- 
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<62> eH b <J ^)^^(3 8 )^ 7flolHe}^l-(GL0 tfl*l GLnH ^£)tt ;HMH*I 0 J-l-4 

*12K1!-(DL1 DLniH ^s]fe HMb| ^H^Vcf. bH c J ^^jf( 38 )^ £ 
^ altqi ^S^e) <^£]fe ^/^*1 ^-7)a15i(H, V)« °l-g-*H £B# 
sj(Dclk)4 M ^e|-e ^^( GSP )^ /J/^M v\]o]b\ tH(36)^- Tll^H i=af°l 

WU34)£l Efolnj^- afloat}. HLtb, 4ol^ ^1^4(38)^ ^o}^ E^#<£(Vrst)# t 

<63> 7l]o]H M. 4°lHl(34)^ Efolnj 7.]] o] V-(38) ^.-V-E] ^ ^ S] ^ 74l°m A^E sg^ 

(GSPH #^*H ^H-^-S i^M^l" 7)]o]H4o] S ofl ^#*V4. 7H]o]m 

S.5|-^tH(34)^fe H^^r7l(lH)l- 7lHB3HB#^Jl(GSC)7}- ^-f-ilS. ^ 

3 £31, 7llolHi:EfHl^(GSP)7> ^S)^ 7HolH4=|B£#^(GSC)0fl -§-#*H 

^4 ^^^^ TlHHB^^l ^H^-S. 1^^7l?_V(lH)-ar 7>xl^ ^^(sp) 

S^*}-^ ^71^, ^7j^^(SP)^ TiMH^H^CVgh^ <^20V°H, Tfl 

^lB5.^^(Vgl)^ -5V ^£o]4. 
<64> o]^ ^oj, ^olH5}^]l-^ e]^l?i(Trst) ^<L> TlHH e^i^CVrsO^ 

^ Hell<^°J: Tllolsef^l-^fe ?1H jl^o] ^^-(Vgh) , TflolHsL-^Wgl ) , Tfl 

<65> cflojEi ^5}oltH(36)^l^ ^H^ 1 *|| ^ «-(38)3. ^H(R), ^(G) ^ *cH(B)^ 
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£#3(Dclk)4| f-^sH ^Afl (R)) ^-Afl( G ) u! 3^(8)3 al^^L.^olElf- sfl*l 

^RV(Trst) ^*H1 TlHHeKlf-ofl ^^(VrstH ^§.4| 44 dM^s}-^ 

<66> e)^7l?V(Trst) ^-tf Tfloim^^ gsHfl n^.c-flolEi*}^ t^l- £ 9a ^ S. 

9b* ti^H iH^S 4-£4 £t}. 
<67> £ 9a°fl H4€ £°1 ^ ^ 0 lHe}^(GL)3l- ^W^^CDL)^ H*} 

^€ TFT^K TflolH^^KGn-D^l ^£4*1 ^A^CCst)^, TFT^- 

<68> 4n 7)]°}B^9}(GLnM ?\)°]^ *H ^(VghH f^g-sq^ >fl 0 lH *M ^(VghH 
^-^H TFT71- ^iH^r dM4# 0 *KVdH ^^14. TFT7}- 

^ln-1 71H Bs}-<y(GLn-lH^ A] 9] H^^^CVgl H 
<^7H, ^se)^1 7fls]]AlEi(Cst)^ 7flolHHf^l(GLn-l)oll 711^^^^ 
(Vgl)4 ellolEi^^(Vd)^ ^*!4. TFT7> 7l?i ^^5: t}-g- a^o} 

5] ^H^H^^VghH °}7}5\7) 5^7]#(Trst) 7)]olBB]-o](GLn-lH 

(GLn-l)^l #Wgl)<>l TlMH tM ^^^(Vrst) i>.sL 4M 44 ^ 
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<70> C 

7])°}^^ £t, Cst^r iSSl^l ^flsflAlE^l-, Clcfe 

-71)^1) A) F^S. l}E>vH4. 

<73> ol^- S io * £ lis]- ^JfsH ^4 ^4. 

<74> £ lOi ^X\Q ^ s^JE^r 5iH ^tH^CDot inversion) °<^°-S. T^^fe ^ 

<75> 5L 10(aH E^s} ^o] sl^7l?i(Trst) TflolHHf^l:^ ^ 7))°}^ 

^M°0-(Vpixel)£: £ 10(b)Sr 4^£« 7^4. 

<76> £E OlHl^ HH-S-S, T^Rr <5fl^3fl^ ^ Zj-ZHfe TflolEiq.olO.^ 

oi^^v ofl^^s.^ cjjo^ ^o] Aj-oflAl °J^?Rr 2-^4 W€ #^ dlo]E^ 
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^•g-(vd)oi o\±# s.e ^-st-^i tfloiE^<y-(vd)^ 

^Rr a^^^Hfe ^^(+) Hefl^ ^efl<yoiH 7)1^1 e ^^^oj-(Vrst) 

°1H el^^oj- (Vrst) o. n^]o]6flA-i ^^^ofl ^-s^ ^^^^-(Vrms)^- #7> 

*Mfe aV^ofl, (+) ^efl^Hfe 2.*\r% <^-ip] ^5^<a-(Vrms)^ ^ 

^H^tt afli ^ 7112 ^(Vl, V2)^ -^6.3. ^r^lfe cflojEi E]$#WoH*l ^12 # 

<78> on^^oil^ H^-^<a-(Vac)ol 9±7}s\v] a^oV 7 | 7i } f 3 ^ a] #(Trst ) A) 

o]M 3^WrstW 4-5}- cflolEi E^J*l<y-(VoH ^-^cf. *J*fl *Jj^4H ^E)^ 
51 114 ^o) S^-^<a-(Vac)4 cflol^ B^^CVoH e]*1]*H <2<H*H, 4# 

<79> [^4V^i 3] V(t) = Vac + VoP(t) 
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<so> oH, Al^ofl tt|-5]- ^fofl ^-S-^lt- V(t)fe 51^^^-(Vac)4 Aj^Hl 4 

^m(Trst) t1]olB]^<a-^ §tf( AF )°14. 

<8i> a*]-, ofl^^ ^^(VrmsW ^ol^Wtr) oHM°1°) ^o] jg-g.^ 

# 3°*H A 1 4 4^ fc^-BH4 ^#3M #Ejj^ ^oj^ nv^ ^ oi o. 



<82> I ?2r 



f f(0 

Jo 



2 dt 



[>-<gVAi 4 ] Vrms = v 2r > Vtr 

<83> ^ ^loflAi *r-SHr 44 £«1 ^^-^^(Vrms)^ ^ °J 7l #(2T) <*]^€ 

W^l'SMr 44^4. ^7lA^ 30} V (t)* 4^1 cfl^^H 

57} &^€4. 
<84> r 



[^*V^i 5] Vac 2 + T Vo 2 >Vtr 2 
<85> ^^0.^ ^-#s]fe i2fr*l<y-(Vac)4 *»$$\ ^ol^<y-(vtr)^ 

v\ ^^-Aj 4 ^Ai ^#*KVrms)£- ^(Vtr) <>l4H ^<H°> el3N#(Trst) 
4 3^##(Vo)# ^ ^ 5U^I £4. °W, ^lolEi 3M#(Vo)£ ^r^K 1 2 

°1H4 £<>1 2l3M*KTrst) ^-^ £s*S]fe 7(| Pi b ^^(VrstH Sl^S-S dH^ 
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<87> T 

± rst 



6] Vac 2 >Vtr 2 - T Vo 2 
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